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Associations Between Internalizing Symptoms and Social Media Use
in Young Adults with Chronic Pain
Between 2005 and 2015, the number of Americans using social media has
increased nearly ten-fold. Young adults comprise the largest online presence out of any
age cohort, with most young adults reporting to have at least one social media profile (Perrin,
2015). With social media’s growing popularity, it is important to understand the positive and
negative functions social media might have for users internalizing symptoms, particularly for
those with chronic pain. When compared to people without chronic pain, patients suffering from
chronic pain report higher rates of internalizing symptoms (Noel et al., 2016). Although
increased internalizing symptoms might precede the onset of chronic pain, chronic pain also
serves to increase or worsen internalizing symptoms. Increased chronic pain also changes the
ways in which individuals with pain participate in activities, with increasing avoidance of and
disengagement from previously rewarding activities (Zelaya et al., 2020), including social
activities. With increased social withdrawal, young adults with chronic pain may look towards
other sedentary activities to fill their time. As social media continues to grow, young adults with
chronic pain may turn to social media as a sedentary, low effort activity. Yet, it remains unclear
whether and what types of increased social media use may be associated with greater
internalizing symptoms in young adults with chronic pain. Therefore, this study aimed to fill a
gap in the literature on the association between different functions of social media use and
internalizing symptoms for young adults with chronic pain.
For some young adults with chronic pain, social media use can have positive benefits,
especially when the function of social media use is accessing social support. Merolli et al.,
(2013) found social media can have many positive psychological benefits for adults with chronic
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pain, as social media may increase social support and offer a place to share
information. Additionally, Sendra and Farré (2020) found that some people with chronic pain use
Instagram as a form of self-expression to aid in creating support and social connections, which is
a common difficulty given the nature of chronic pain and related withdrawal from social
activities. Active social media use can be beneficial when used for the purposes of social
support, sharing information, and creating awareness around chronic pain (Merolli et al.,
2013; Sendra & Farré, 2020). Thus, it is theorized that social media use for social engagement
among young adults with chronic pain may be associated with lower internalizing symptoms.
In addition, although studies indicate positive functions of social media use in young
adults with chronic pain, it is also important to understand possible negative functions. Passive
social media use, or “...browsing, scrolling, reposting links, or looking at content from others,”
(Thorisdottir et al., 2019) has been associated with greater internalizing symptoms compared to
active use (Thorisdottir et al., 2019). Additionally, problematic social media use has been
characterized by excessive concern for social media, a strong motivation to use social media, and
devoting enough time to social media that it affects other areas of life (Shensa et al., 2017).
Shensa et al., (2017) found that this kind of problematic social media use was associated with an
increase in depressive symptoms, whereas typical social media use was not. In addition to
passive and problematic social media use, people may engage in social comparison during use.
Engaging in social comparison during social media use increases internalizing symptoms,
as evidenced through social comparison theory, wherein people compare themselves to those
who they perceive as more competent (Reer et al., 2019). As it is usual for people to portray an
idealized version of their life online, people with chronic pain might engage in social comparison
while on social media, which may be associated with greater internalizing symptoms. Given
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that social media use may be common for people with chronic pain, I theorized that passive or
social comparison social media use may be associated with increased internalizing symptoms.
This study examined the associations between chronic pain, internalizing symptoms, and
social media use in young adults. First, I hypothesized that young adults with chronic
pain who engage in greater use of social media as a means of passive use or for personal identity
(i.e., social comparison or problematic integration with sense of self) would experience
higher levels of internalizing symptoms. Second, I hypothesized that young adults with chronic
pain who engage in greater use of social media to expand social connection (i.e., active
use) would experience fewer internalizing symptoms. In addition, the
secondary objective of this research was to examine factors related to intensity of social media
use that might strengthen or weaken the social media use functions
and internalizing symptom associations: number of hours on social media, number of likes on
social media, and number of posts on social media. First, I hypothesized that higher number of
hours spent on, more likes on, and more posts on social media would strengthen the associations
between greater internalizing symptoms and greater social media use functioning as passive or
personal identity, whereas lower number of hours spent on, fewer likes on, and fewer posts on
social media would weaken that association. Second, I hypothesized that higher number of hours
spent on, more likes on, and more posts on social media would strengthen the association
between lower internalizing symptoms and greater social media use functioning as social
connection, whereas a lower number of hours, fewer likes on, and fewer posts on would weaken
the benefits of social connection social media use.

Method
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Participants
The study includes 225 young adults with chronic pain, ranging from 18-26 years
old (M=22.16 years old SD=2.35 years). Out of the 225 young adults, the majority identified as
White (n=158, 70%). Participants in this study also identified as Hispanic/Latino (n=20, 9%),
biracial (n=14, 6%), Black or African American (n=8, 4%), Asian (n=8, 4%), other race,
ethnicity, or origin (n=4, 2%), Middle Eastern or North African (n=2, <.001) and some declined
to answer (n= 11, 5%). Participants identified as the following: 177 female/girl (n=177, 79%), 25
male/boy (11%), transgender (n=9, 4%), and do not identify as female, male, or transgender
(n=14, 6%). Participants reported a chronic pain duration of 0-2 years (21%), 3-4 years (18%), 56 years (19%), 7-8 years (14%), 9-10 years (11%), 11-12 years (7%), and more than 12 years
(9%). Participants reported the types of chronic pain that they experience. The most common
types of chronic pain were migraines (n= 82, 36%,) gastrointestinal pain (n=48,
21%), and arthritis (n=22, 10%). Other types of chronic pain endorsed were fibromyalgia (n=12,
5%, neurogenic pain (n=6, 3%), and other (not listed) pain (n=121, 54%). Participants ages 18 –
26 yesrs old were recruited through Prolific, an online research recruitment platform. Inclusion
criteria included: ability to read English, had current or a history of chronic pain, lived in the
United States, and were able to complete an online survey. Exclusion criteria included active
psychosis as it would have interfered with survey comprehension.
Procedure
Procedures were approved by the Institutional Review Board at the University of
Vermont. Electronic consent was obtained prior to participants completing the survey.
Recruitment began in September 2021. Participants completed an anonymous, online survey
assessing chronic pain, internalizing symptoms, and social media use. Participants were given $5
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on completion of the survey. These questionnaires are part of a larger survey conducted by
faculty supervisor Dr. Hughes Lansing that examined psychosocial experiences of young adults
with chronic pain or a history of chronic pain in adolescence. Data collection ended in September
2021.
Measures
Internalizing Symptoms
Patient Health Questionnaire-8 (PHQ-8; Kroenke et al., 2010). The PHQ-8 is an 8-item
questionnaire that asked the participant to rate how frequently they have experienced a specific
depressive symptom in the last 2 weeks (0= “Not at all”, 3= “Nearly every day”). The PHQ-8 is
scored by taking the sum of the answers given, with a clinical cutoff at a score of 10 or greater
(Kroenke et al., 2010). In my sample, the PHQ-8 had good internal consistency ( =.84).
Generalized Anxiety Disorder-7 (GAD-7; Kroenke et al., 2010). The GAD-7 is a 7-item
survey that asked participants to report how frequently in the past 2 weeks they have experienced
a specific symptom of anxiety (0= “Not at all”, 3= Nearly every day”). The GAD-7 is scored by
taking the sum of the answers given, with a clinical cutoff at a score of 10 or greater (Spitzer et
al., 2006). The GAD-7 had strong internal consistency in this sample ( =.91).
Social Media Usage
Social Networking Sites Usage & Needs Scale (SNSUN; Ali et al., 2020). Functions of social
media use were assessed using three subscales of the SNSUN; Diversion, Personal Integrative
Needs, and Social Integrative Needs. The Diversion subscale is a 4-item scale that measured the
extent to which social media was used as a distraction or for passive use (e.g., “I start using
social networking sites when I have nothing better to do”) and was scored on a 5-point Likert
scale (1= Strongly Disagree, 5= Strongly agree), and had low internal consistency ( = .65) in
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this sample. The Personal Integrative Needs subscale is a 4-item scale that measured the extent
to which social media was a part of one’s self-concept (e.g., “Social networking sites is part of
my self-image”) and was scored on a 5-point Likert scale (1= Strongly Disagree, 5= Strongly
agree), and had good internal consistency ( = .81) in this sample. The Social Integrative Needs
subscale is a 5-item scale that measured the extent one used social media to fulfill social needs,
(e.g., “Social networking sites allow me to find companionship”) and was measured on a 5-point
Likert scale (1= Strongly Disagree, 5= Strongly agree), and had acceptable internal
consistency ( =78). Scoring for each of the subscales was completed by calculating the mean of
the answers given.
Face Valid Items
Additionally, three face valid items developed for this project were used to
assess the extent or intensity of social media use. The first item, “How much time do you spend
on social media per week?”, was rated on a 5-point scale; 1= 0-5 hours, 2= 6-11 hours, 3= 12-17
hours, 4= 18-23 hours, and 5= 24 hours or more. The second face valid item, “How many times
do you post on social media per week?”, was measured on a 5-point scale; 1= 0-2 times, 2= 3-5
times, 3= 6-8 times, 4= 9-11, 5= 12 or more times per week. The third item, “What is the average
number of ‘likes’ you receive per post?” was measured on a 5-point scale; 1= 0- 39 likes, 2= 4079 likes, 3= 80-119 likes, 4= 120-159 likes, and 5= 160 likes or more. Ranges in Likert scales for
the three face valid items were similar to those found in validated social media scales, such as the
Facebook Intensity Scale (Ellison et al., 2007) and Media and Technology Usage and Attitudes
Scale (Rosen et al., 2013).
Analyses
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There were two aims of the present study and all analyses were conducted in R (v4.0.2).
The first aim was to examine the association between each function of social media use,
Diversion, Personal Integrative Needs, and Social Integrative Needs, and symptoms of
depression and anxiety. Pearson correlations were conducted to assess the association of the
three subscales of functions of social media usage, depression, and anxiety. The second aim of
this study was to examine factors related to the intensity of social media use as moderators (+/- 1
SD) of the associations between Diversion, Personal Integrative Needs, and Social Integrative
needs social media usage and depression and anxiety symptoms. Specifically, the average
number of likes, the average number of hours spent on social media a week, and average number
of posts per week were examined as moderator of these associations. Linear regression analyses
were conducted with variables grand mean centered and for any significant interactions simple
slopes were probed to explore the pattern of the associations at high and low levels of the
moderator.
Results
First, the bivariate associations of SNSUN subscales and internalizing symptoms were
examined (Table 1). Ratings on the diversion subscale of the SNSUN were positively associated
with anxiety scores (r= .15, p= .02) but not with depression scores (r= .09, p= .18). The personal
integrative needs subscale was positively associated with anxiety scores (r= .21, p=.002) and
depression scores (r= .25, p<.001). The social integrative needs subscale was also
positively associated with the anxiety scores (r=.15, p= .03), but not with depression scores
(r=.09, p=.19). The diversion subscale was also positively associated with personal integrative
needs (r=.20, p=.004) and the social integrative needs (r=.43, p< .001). The personal integrative
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needs subscale was also positively associated with the social integrative needs subscale (r= .41,
p< .001).
Second, I examined intensity of use as moderators of significant bivariate associations.
Assumptions of the regression analyses were tested prior to conducting regression analyses. Each
regression analysis included the main effects of the social media use function and hours on social
media (or likes, or number of posts), as well as the interaction of these two variables in
predicting internalizing symptoms. Regression analyses were only conducted for outcomes that
shared a significant bivariate association with social media use functions. The overall model of
hours spent on social media as a moderator between the association of diversion and anxiety was
significant (R2=.10, F(3, 202)=9.36, p<.0001). Regression analyses indicated that the diversion
subscale was no longer associated with anxiety (b= .17, t(202 )= .27 , p= .81), however hours
spent on social media was positively associated with anxiety (b= .66, t(202)= 1.99, p=.05). The
interaction between diversion and hours spent on social media was associated with anxiety
(b=2.21, t(202)=3.95, p=.0001). Simple slope analyses were tested at low (-1 SD below the
mean) and high (+1 SD above the mean) levels of hours spent on social media (Figure 1),
which indicated that diversion is negatively associated with anxiety when hours on social media
is low (b= -2.42, SE= 1.08, p= .03) and diversion is positively associated with anxiety when
hours on social media is high (b= 3.03, SE= .88, p=.0007).
The overall model of hours spent on social media as a moderator between the association
between social integrative needs andanxiety significant (R2= 0.13, F(3, 202)= 9.57, p<
0.0001). Regression analyses showed the social integrative needs subscale was associated with
anxiety in the model (b= 1.28, t(202)= 2.56, p= 0.011), however, the hours spent on social
media was not associated with anxiety (b= 0.41, t(202)= 1.25, p= 0.21). The interaction between
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social integrative needs and hours spent on social media was associated with anxiety
(b= 1.43, t(202)= 3.33, p= 0.001). Simple slope analyses were tested at low (-1 SD below the
mean) and high (1+ SD above the mean) levels of hours spent on social media (Figure
2), which indicated that social integrative needs was positively associated with anxiety when
hours on social media was high (b= 3.06, SE= 0.732, p<0.001), however, social integrative
needs was not significantly associated with anxiety when hours on social media was low (b= 0.45, SE= 0.73, p= 0.53).
Finally, consistent with the bivariate associations, all but three of the other overall models
were significant with no significant interaction effects (see Tables 2-7 for hours of use models).
Only the overall models for number of posts moderating the association between anxiety and
diversion, depression and diversion, and depression and social integrative needs had nonsignificant overall models. These results indicated that number of hours spent on social media
did not moderate the association between personal integrative needs and anxiety scores. Further,
hours spent on social media did not moderate the association between all three SNSUN subscales
and depression. Last, regression analyses indicated that number of likes per post and number of
posts did not moderate the association between the three SNSUN subscales and either
anxiety or depression.

Discussion
This study examined the association between types of social media use (diversion,
personal needs, and social needs) and internalizing symptoms (depression and anxiety) and if
those associations were moderated by levels of engagement with social media (hours spent on
social media, number of likes on posts, and number of posts on social media). In partial support
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of the hypothesis that social media use as a diversion and for personal needs would be positively
associated with internalizing symptoms, higher ratings of social media use for the diversion
subscale were associated with greater reported anxiety symptoms, whereas higher ratings of
social media use for personal integrative needs was associated with greater depression and
anxiety symptoms. Inconsistent with hypotheses, social media use as a diversion was not
associated with depression and social media for social needs was positively, rather than
negatively, correlated with anxiety and not correlated with depression. In partial support
of hypotheses, hours spent on social media moderated the association of diversion and social
needs media use with anxiety; however, hours spent on social media did not moderate the
association between personal integrative needs and anxiety, nor any of the social
media use functions and depression. Further, the hypothesis that number of likes and number of
posts would moderate the association between the social media use functions and internalizing
symptoms was not supported. These findings provide preliminary evidence of the associations of
social media usage functions and internalizing symptoms as well as the role of hours of use in
explaining some of those links in young adults with chronic pain.
First, the finding that greater social media use for diversion was associated
with higher anxiety symptoms and that greater social media use for personal integrative needs
was associated with higher depression and anxiety symptoms is supported by previous social
media use research and consistent with social comparison theory. For example, Thorisdottir et
al., (2019) found that passive social media use was related to increases in anxiety.
Additionally, Verduyn et al., (2015) found that passive Facebook use led to declines in affective
well-being in samples of undergraduate students and adults. Further, these findings are also
consistent with social comparison theory. Social comparison theory states that people have a
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drive to assess their abilities and opinions, however when there is no set standard for one’s
abilities, people will gain this information by comparing themselves to others (Festinger, 1954).
Past research has shown an association between people who in engage in more frequent social
comparison and anxiety (Butzer & Kuiper, 2006). Lee (2014) found that people who had higher
rates of social comparison on Facebook were higher in self-uncertainty, lower in self-esteem, and
lower in self-consciousness. Additionally, Robinson et al. (2019) found that people who were
more likely to compare themselves to others as better off than they were, people
who indicated that they would be more bothered by being tagged in unflattering pictures, and
people less likely to post pictures of themselves along with others were more likely to meet
criteria for Major Depressive Disorder. Reer & Quandt (2019) also found that engaging in social
comparison mediated the association between social media usage and depression and
anxiety. Finally, as these data were cross-sectional, it may also be that individuals with greater
anxiety or depression are more likely to use social media for passive diversion or personal
integration to distract from worries, other distress, or disruptions in self-concept and
identity (Gámez-Guadix, 2014; Oberst et al., 2017). Further research is needed to clarify the
mechanisms and directions of effects linking diversion and personal needs functions of social
media use with internalizing symptoms in young adults with chronic pain.
Second, the positive association between the Social Integrative Needs subscale and
anxiety symptoms contrasts with my hypothesis and previous research. For
example, Thorisdottir et al., (2019) found active social media use, such as use for social
integrative needs, to be associated with a decrease in anxiety and depressed
mood. Similarly, Brailovskaia (2020) found that use of social media to look for social interaction
was negatively associated with depression and anxiety symptoms. In contrast, I found a small
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positive association between social integrative need use and anxiety and no association with
depression. It is possible that these results differed from previous research because (1) the
current research was conducted during the COVID-19 pandemic and (2) the current sample was
experiencing elevated anxiety and depression, both of which might impact social media
consumption and functions. In the context of the COVID-19 pandemic, researchers found
that both parents and children increased their social media usage at the start of
social distancing (Drouin et al., 2020) and children who reported higher levels of anxiety were
more likely to increase their use of social media during COVID-19 (Drouin et al.,
2020). Consumption of disaster-related content on social media is also associated with anxiety
(Zhao & Zhou, 2020). In the current sample, the mean scores for both the GAD-7 (M= 10.40)
and PHQ-8 (M= 10.69) were above the clinical cut-off. Thus, for emerging adults with elevated
anxiety and depression during the COVID-19 pandemic, increased time spent on social media
and more exposure to disaster-related content may have disrupted the positive benefits of social
integrative social media use for anxiety and depression seen in past
samples. Additionally, since emerging adults with chronic pain have higher rates of internalizing
disorders (Noel et al., 2016), it is possible that social media for social integrative needs functions
differently for those already experiencing depression and anxiety with chronic pain regardless of
the COVID-19 pandemic.
Third, the findings that number of hours spent on social media moderated the association
between diversion and anxiety and social integrative needs use and anxiety build on past
research suggesting an important role for hours spent on social media in understanding
associations with anxiety. Specifically, I found that passive diversion use was only associated
with elevated anxiety symptoms when hours spent on social media higher, and more passive
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diversion use was beneficial (associated with lower anxiety) when hours on social media were
lower. In addition, I found that social integrative needs use was, similarly, only associated with
greater anxiety symptoms when hours spent on social media were higher and there was no
association when hours on social media were lower. This is consistent with findings
from Vannucci et al., (2017) that more time spent on social media was associated
with greater dispositional anxiety. The importance of hours spent on social media might also be
explained via social comparison theory, such that greater hours spent on social media may
amplify opportunities for social comparison. Further, although the positive association between
social integrative needs use and anxiety was inconsistent with past findings that this type of use
was associated with lower anxiety (e.g., Brailovskaia, 2020; Thorisdottir et al., 2019), in my
sample there was only this unanticipated positive association for those emerging adults with
higher hours of social media use. This suggests that the previously found benefits of active social
needs use might be more nuanced related to hours of social media use and the population
studied. For example, as the mean of GAD-7 scores in the current sample of emerging adults
with chronic pain was above the clinical cutoff (M= 10.40) it is possible that social media for
social interaction for a high number of hours serves a different less beneficial
function for persons where anxiety is already elevated, especially in the context of COVID-19
which drastically changed the way people were socially rewarded.
In addition, although hours of social media use, likes, and posting frequency did
not moderate the remaining associations between functions of social media usage and depression
as we hypothesized, these findings are not entirely inconsistent with research suggesting that
time on social media is not always associated with internalizing symptoms. In a study conducted
by Shensa et al. (2017), researchers found that time spent on social media was not associated
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with depressive symptoms. Additionally, Coyne et al. (2020) conducted a longitudinal study that
found a moderately significant association between time spent on social media and internalizing
symptoms in a between subjects design, but the association was not significant in a
within subjects design. However, Vannucci et al. (2019) split participants into groups based on
social media usage and found that membership in the high overall social media use group did
predict more depressive symptoms. Further, Lee et al. (2020) found that adolescents assigned to
receive fewer likes felt more rejection than when they received more, suggesting a roles for likes
on posts in understanding internalizing symptoms. Unfortunately, there is limited research
examining posting behavior and internalizing symptoms. Given the mixed findings on the
intensity of social media use, function of social media use and internalizing symptoms, future
research should attempt to further tease apart these nuanced associations, especially in
populations such as emerging adults with chronic pain that may be more likely to engage with
social media.
Limitations
Findings from the current study should be taken in context of its limitations. First, the
sample was quite homogenous, with most participants identifying as White and female,
because of this, the findings may not translate to more diverse populations. Additionally, the
majority of the sample reported their pain to be migraines or pain not listed. Due to people with
migraines frequently experiencing photosensitivity, the results might not generalize to
populations with other types of pain, as people with migraines might be engaging in social media
differently. Second, data collection occurred during the COVID-19 pandemic, post-lockdown
mandates, therefore people might have been engaging in social media differently than they had
pre-COVID-19. Third, due to the nature of the study being cross-sectional, the direction of
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effects between social media and internalizing symptoms cannot be determined. Sixth, the
SNSUN is a new measure and currently there are no validation studies for this measure, therefore
replication of these findings is necessary. Seventh, there is no measure examining
the magnitude of social media use in terms of hours spent, likes per post, and posts per week,
therefore this study utilized face valid questions to measure these variables. Lastly, the mean
scores for both internalizing measures, PHQ-8 and GAD-7, were above the clinical cut-off.
Therefore, the results may not be generalizable to populations that fall below the cut-off point.
Conclusions
The current study provides preliminary data to fill the gap in understanding
the association of social media use with internalizing symptoms for individuals who experience
chronic pain. The findings indicate that all types of social media use, for diversion, for personal
needs, and for social needs, were associated with greater anxiety symptoms, and that social
media for personal needs was associated with greater depression symptoms. Findings
also indicated that hours spent on social media moderated the association between social media
use for diversion and social needs, and anxiety symptoms, with greater hours on social
media amplifying the association between that type of use and greater anxiety. These findings
could partially be explained by social comparison theory which proposes that people have an
innate drive to know how they are doing, and to do so they will compare themselves to set
standards, however, when there are no set standards to compare to, they will compare themselves
to other people (Festinger, 1954). As people tend to post their idealized selves and lives on social
media (Ma et al., 2017), it creates an environment filled with opportunities for social
comparison, which has been shown to be associated with internalizing symptoms (Butzer &
Kuiper, 2006; Reer et al., 2019). Future research should use a longitudinal design
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to establish directionality of these effects and test mechanisms such as that delineated via social
comparison theory.
The continued examination of the effects of social media on internalizing
symptoms and the effects of internalizing symptoms on social media use for people with chronic
pain can help expand current knowledge on these associations and better inform social media use
recommendations for this population. First, this research should be conducted with a more
diverse population to better understand if these results are generalizable to other
populations. Second, research should also investigate the effect of severity of pain on social
media use, as more severe pain could lead to engaging in less socially rewarding activities and,
in turn, more social media use. Additionally, future research should test social comparison theory
as a mechanism underlying the associations between these dimensions of social media use and
internalizing symptoms. As this research only found one significant moderator, future studies
should investigate the effects of other possible moderators on the relationship between social
media use and internalizing symptoms, such as the use of different social media platforms and
type of pain. Lastly, future interventions should consider the associations of social media use
and internalizing symptoms for individuals with chronic pain, especially as researchers explore
interventions using social media as an accessible medium for those with chronic pain.

SOCIAL MEDIA AND INTERNALIZING SYMPTOMS

18

References
Ali, I., Danaee, M., & Firdaus, A. (2020). Social networking sites usage & needs scale
(SNSUN): a new instrument for measuring social networking sites’ usage patterns and
needs. Journal of Information and Telecommunication, 4(2), 151-174.
doi:10.1080/24751839.2019.1675461
Brailovskaia, J., Schillack, H., & Margraf, J. (2020). Tell me why are you using social media
(SM)! Relationship between reasons for use of SM, SM flow, daily stress, depression,
anxiety, and addictive SM use—An exploratory investigation of young adults in
Germany. Computers in Human Behavior, 113, 9.
http://dx.doi.org.ezproxy.uvm.edu/10.1016/j.chb.2020.106511
Butzer, B., & Kuiper, N. A. (2006). Relationships between the frequency of social comparisons
and self-concept clarity, intolerance of uncertainty, anxiety, and depression. Personality
and Individual Differences, 41(1), 167-176.
doi:https://doi.org/10.1016/j.paid.2005.12.017
Coyne, S. M., Rogers, A. A., Zurcher, J. D., Stockdale, L., & Booth, M. (2020). Does time spent
using social media impact mental health?: An eight year longitudinal study. Computers
in Human Behavior, 104, 9. doi:http://dx.doi.org/10.1016/j.chb.2019.106160
Drouin, M., McDaniel, B. T., Pater, J., & Toscos, T. (2020). How parents and their children used
social media and technology at the beginning of the covid-19 pandemic and associations
with anxiety. Cyberpsychology, Behavior, and Social Networking,
doi:http://dx.doi.org/10.1089/cyber.2020.0284
Ellison, N. B., Steinfield, C., & Lampe, C. (2007). The benefits of Facebook “friends:” Social
capital and college students’ use of online social network sites. Journal of computer
-mediated communication, 12(4), 1143-1168.
Escobar-Viera, C. G., Shensa, A., Bowman, N. D., Sidani, J. E., Knight, J., James, A. E., &
Primack, B.A. (2018). Passive and Active Social Media Use and Depressive Symptoms
Among United States Adults. Cyberpsychology, Behavior, and Social Networking,
21(7), 437-443. doi:10.1089/cyber.2017.0668
Festinger, L. (1954). A Theory of Social Comparison Processes. Human Relations, 7(2), 117
–140. https://doi.org/10.1177/001872675400700202
Gámez-Guadix, M. (2014). Depressive Symptoms and Problematic Internet Use Among
Adolescents: Analysis of the Longitudinal Relationships from the Cognitive–Behavioral
Model. Cyberpsychology, Behavior, and Social Networking, 17(11), 714-719.
doi:10.1089/cyber.2014.0226
Kroenke, K., Spitzer, R. L., Williams, J. B. W., & Löwe, B. (2010). The Patient Health
Questionnaire Somatic, Anxiety, and Depressive Symptom Scales: a systematic

SOCIAL MEDIA AND INTERNALIZING SYMPTOMS

19

review. General Hospital Psychiatry, 32(4), 345-359.
doi:https://doi.org/10.1016/j.genhosppsych.2010.03.006
Lee, H. Y., Jamieson, J. P., Reis, H. T., Beevers, C. G., Josephs, R. A., Mullarkey, M. C., . . .
Yeager, D.S. (2020). Getting fewer “likes” than others on social media elicits emotional
distress among victimized adolescents. Child Development, 91(6), 2141-2159.
doi:http://dx.doi.org/10.1111/cdev.13422
Lee, S. Y. (2014). How do people compare themselves with others on social network sites?: The
case of Facebook. Computers in Human Behavior, 32, 253-260.
doi:https://doi.org/10.1016/j.chb.2013.12.009
Ma, J. W., Yang, Y., & Wilson, J. A. J. (2017). A window to the ideal self: A study of UK
Twitter and Chinese Sina Weibo selfie-takers and the implications for marketers.
Journal of Business Research, 74, 139-142.
doi:https://doi.org/10.1016/j.jbusres.2016.10.025
Merolli, M., Gray, K., & Martin-Sanchez, F. (2013). Health outcomes and related effects of
using social media in chronic disease management: A literature review and analysis of
affordances. Journal of Biomedical Informatics, 46(6), 957-969.
doi:https://doi.org/10.1016/j.jbi.2013.04.010
Noel, M., Groenewald, C. B., Beals-Erickson, S., Gebert, J. T., & Palermo, T. M. (2016).
Chronic pain in adolescence and internalizing mental health disorders: A nationally
representative study. Pain, 157(6), 1333-1338.
doi:http://dx.doi.org.ezproxy.uvm.edu/10.1097/j.pain.0000000000000522
Oberst, U., Wegmann, E., Stodt, B., Brand, M., & Chamarro, A. (2017). Negative consequences
from heavy social networking in adolescents: The mediating role of fear of missing out.
Journal of Adolescence, 55, 51-60.
doi:https://doi.org/10.1016/j.adolescence.2016.12.008
Poole, H., White, S., Blake, C., Murphy, P., & Bramwell, R. (2009). Depression in chronic pain
patients: Prevalence and measurement. Pain Practice, 9(3), 173-180.
doi:http://dx.doi.org.ezproxy.uvm.edu/10.1111/j.1533-2500.2009.00274.x
Reer, F., Tang, W. Y., & Quandt, T. (2019). Psychosocial well-being and social media
engagement: The mediating roles of social comparison orientation and fear of missing
out. New Media & Society, 21(7), 1486-1505. doi:c
Riehm, K. E., Feder, K. A., Tormohlen, K. N., Crum, R. M., Young, A. S., Green, K. M., . . .
Mojtabai, R. (2019). Associations Between Time Spent Using Social Media and
Internalizing and Externalizing Problems Among US Youth. JAMA Psychiatry, 76(12),
1266-1273. doi:10.1001/jamapsychiatry.2019.2325

SOCIAL MEDIA AND INTERNALIZING SYMPTOMS

20

Robinson, A., Bonnette, A., Howard, K., Ceballos, N., Dailey, S., Lu, Y., & Grimes, T. (2019).
Social comparisons, social media addiction, and social interaction: An examination of
specific social media behaviors related to major depressive disorder in a millennial
population. Journal of Applied Biobehavioral Research, 24(1), e12158.
doi:https://doi.org/10.1111/jabr.12158
Rosen, L. D., Whaling, K., Carrier, L. M., Cheever, N. A., & Rokkum, J. (2013). The media
and technology usage and attitudes scale: An empirical investigation. Computers in
human behavior, 29(6), 2501-2511.
Sendra, A., & Farré, J. (2020). Communicating the experience of chronic pain through social
media: Patients’ narrative practices on Instagram. Journal of Communication in
Healthcare, 13, 46-54. doi:https://doi.org/10.1080/17538068.2020.1752982
Shensa, A., Escobar-Viera, C., Sidani, J. E., Bowman, N. D., Marshal, M. P., & Primack, B. A.
(2017). Problematic social media use and depressive symptoms among U.S. young
adults: A nationally-representative study. Social Science & Medicine, 182, 150-157.
doi:http://dx.doi.org.ezproxy.uvm.edu/10.1016/j.socscimed.2017.03.061
Shin, C., Lee, S. H., Han, K. M., Yoon, H. K., & Han, C. (2019). Comparison of the Usefulness
of the PHQ-8 and PHQ-9 for Screening for Major Depressive Disorder: Analysis of
Psychiatric Outpatient Data. Psychiatry investigation, 16(4), 300–305.
https://doi.org/10.30773/pi.2019.02.01
Spitzer R.L., Kroenke K., Williams J.B.W., Lowe B. A brief measure for assessing generalized
anxiety disorder — the GAD-7. Arch Intern Med, 166 (2006), pp. 1092-1097
Steingrímsdóttir, Ó. A., Landmark, T., Macfarlane, G. J., & Nielsen, C. S. (2017). Defining
chronic pain in epidemiological studies: a systematic review and meta-analysis. Pain,
158(11), 2092–2107. https://doi.org/10.1097/j.pain.0000000000001009
Thorisdottir, I. E., Sigurvinsdottir, R., Asgeirsdottir, B. B., Allegrante, J. P., & Sigfusdottir, I. D.
(2019). Active and passive social media use and symptoms of anxiety and depressed
mood among icelandic adolescents. Cyberpsychology, Behavior, and Social Networking,
22(8), 535-542. doi:http://dx.doi.org.ezproxy.uvm.edu/10.1089/cyber.2019.0079
Vannucci, A., Flannery, K. M., & Ohannessian, C. M. (2017). Social media use and anxiety in
emerging adults. Journal of Affective Disorders, 207, 163-166
http://dx.doi.org/10.1016/j.jad.2016.08.040
Vannucci, A., & McCauley Ohannessian, C. (2019). Social media use subgroups differentially
predict psychosocial well-being during early adolescence. Journal of Youth and
Adolescence, 48(8), 1469-1493. doi:http://dx.doi.org.ezproxy.uvm.edu/10.1007/s10964019-01060-9

SOCIAL MEDIA AND INTERNALIZING SYMPTOMS

21

Verduyn, P., Lee, D. S., Park, J., Shablack, H., Orvell, A., Bayer, J., Ybarra, O., Jonides, J., &
Kross, E. (2015). Passive Facebook usage undermines affective well-being:
Experimental and longitudinal evidence. Journal of Experimental Psychology: General,
144(2), 480-488. http://dx.doi.org/10.1037/xge0000057
Vugts MAP, Joosen MCW, van der Geer JE, Zedlitz AMEE, Vrijhoef HJM (2018) The
effectiveness of various computer-based interventions for patients with chronic pain or
functional somatic syndromes: A systematic review and meta-analysis. PLOS ONE
13(5): e0196467. https://doi.org/10.1371/journal.pone.0196467
Wager, J., Brown, D., Kupitz, A., Rosenthal, N., & Zernikow, B. (2020). Prevalence and
associated psychosocial and health factors of chronic pain in adolescents: Differences
by sex and age. European Journal of Pain,
doi:http://dx.doi.org.ezproxy.uvm.edu/10.1002/ejp.1526
Zhao, N., & Zhou, G. (2020). Social media use and mental health during the covid‐19 pandemic:
Moderator role of disaster stressor and mediator role of negative affect. Applied
Psychology:Health and Well-being, doi:http://dx.doi.org/10.1111/aphw.12226

SOCIAL MEDIA AND INTERNALIZING SYMPTOMS

22

Table 1
Means, standard deviations, and correlations with confidence intervals
Variable

M

SD

1. PHQ

10.69

5.48

2. GAD

10.39

5.80

1

2

3

4

5

6

.75**
[.69,
.81]

3. Personal
Integrative
Needs

4. Social
Integrative
Needs

5.
Diversion

6. age

7. Race

2.92

3.64

3.94

22.16

6.52

1.03

0.89

0.69

2.34

1.56

.25**

.21**

[.12,
.37]

[.08,
.33]

.09

.15*

.41**

[-.04,
.22]

[.02,
.28]

[.30,
.51]

.09

.15*

.20**

.43**

[-.04,
.22]

[.02,
.28]

[.06,
.32]

[.31,
.53]

-.14*

-.08

-.14*

-.01

.01

[-.26, .00]

[-.21,
.05]

[-.27, .01]

[-.14,
.12]

[-.12,
.14]

-.09

-.07

.01

-.06

.07

.04

7

8

9

10

11

12
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8. Hours

9. Posts

10. Likes

11. Onset
of Pain

12. Annual
Income

13. Gender

3.06

1.56

2.40

3.35

3.64

1.38

1.28

1.14

1.48

1.91

2.49

0.83

23

[-.22,
.05]

[-.20,
.06]

[-.12,
.15]

[-.19,
.07]

[-.06,
.20]

[-.09,
.17]

.14*

.15*

.32**

.29**

.35**

-.06

.00

[.01,
.27]

[.01,
.27]

[.19,
.43]

[.17,
.41]

[.23,
.46]

[-.18,
.08]

[-.13,
.13]

.12

.00

.14*

.18**

.06

-.07

-.11

.26**

[-.01,
.25]

[-.13,
.13]

[.00,
.26]

[.05,
.30]

[-.07,
.19]

[-.20,
.06]

[-.24,
.02]

[.13,
.38]

.02

.02

.31**

.10

.06

.04

-.11

[-.11,
.15]

[-.11,
.16]

[.18,
.42]

[-.03,
.23]

[-.19,
.07]

-.06 -.23**
[-.35, .10]

[-.07,
.19]

[-.09,
.17]

[-.24,
.02]

.01

.08

-.02

.08

.16*

.21**

.07

.07

-.00

-.11

[-.12,
.15]

[-.05,
.21]

[-.15,
.11]

[-.05,
.21]

[.03,
.29]

[.08,
.33]

[-.07,
.20]

[-.06,
.20]

[-.13,
.13]

[-.24,
.02]

.05

-.05

.08

-.05

-.02

-.00

-.06

.05

.01

.21**

.02

[-.08,
.18]

[-.18,
.08]

[-.05,
.21]

[-.18,
.08]

[-.15,
.12]

[-.13,
.13]

[-.19,
.07]

[-.08,
.18]

[-.12,
.14]

[.08,
.33]

[-.11,
.15]

.12

.09

.04

.10

.17*

-.03

-.05

.11

.25**

-.16*

.12

-.06

[-.01,
.25]

[-.05,
.22]

[-.09,
.17]

[-.03,
.22]

[.04,
.29]

[-.16,
.10]

[-.18,
.08]

[-.02,
.24]

[.13,
.37]

[-.28, .03]

[-.01,
.25]

[-.19,
.07]

Note. M and SD are used to represent mean and standard deviation, respectively. Values in square brackets indicate the 95%
confidence interval for each correlation. The confidence interval is a plausible range of population correlations that could have caused
the sample correlation (Cumming, 2014). * indicates p < .05. ** indicates p < .01.
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Table 2
Regression results using GAD-7 as the criterion

Predictor
(Intercept)
Diversion
Hours
Diversion*
Hours

sr2

sr2
95% CI
[LL, UL]

10.09**
0.73
0.61

b
95% CI
[LL, UL]
[9.30, 10.88]
[-0.48, 1.95]
[-0.02, 1.25]

.01
.02

[-.01, .03]
[-.02, .05]

1.27**

[0.45, 2.09]

.04

[-.01, .09]

b

Fit

R2 = .078**
95% CI[.02,.15]

Note. A significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized regression weights.
sr2 represents the semi-partial correlation squared. LL and UL indicate the lower and upper limits of a confidence interval,
respectively.
* indicates p < .05. ** indicates p < .01
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Table 3
Regression results using PHQ-8 as the criterion

Predictor
(Intercept)
Diversion
Hours
Diversion*
Hours

sr2

sr2
95% CI
[LL, UL]

10.51**
0.24
0.64*

b
95% CI
[LL, UL]
[9.74, 11.28]
[-0.95, 1.43]
[0.02, 1.26]

.00
.02

[-.01, .01]
[-.02, .05]

0.70

[-0.09, 1.50]

.01

[-.02, .04]

b

Fit

R2 = .040*
95% CI[.00,.09]

Note. A significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized regression weights.
sr2 represents the semi-partial correlation squared. LL and UL indicate the lower and upper limits of a confidence interval,
respectively.
* indicates p < .05. ** indicates p < .01.
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Table 4
Regression results using GAD-7 as the criterion

Predictor
(Intercept)
Personal
Integrative
Needs
Hours
Personal
Integrative
Needs
*Hours

sr2

sr2
95% CI
[LL, UL]

10.33**

b
95% CI
[LL, UL]
[9.54, 11.12]

1.12**

[0.34, 1.90]

.04

[-.01, .08]

0.47

[-0.16, 1.09]

.01

[-.02, .03]

0.35

[-0.21, 0.92]

.01

[-.01, .03]

b

Fit

R2 = .069**
95% CI[.01,.13]

Note. A significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized regression weights.
sr2 represents the semi-partial correlation squared. LL and UL indicate the lower and upper limits of a confidence interval,
respectively.
* indicates p < .05. ** indicates p < .01.
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Table 5
Regression results using PHQ-8 as the criterion

Predictor
(Intercept)
Personal
Integrative
Needs
Hours
Personal
Integrative
Needs
*Hours

sr2

sr2
95% CI
[LL, UL]

10.63**

b
95% CI
[LL, UL]
[9.88, 11.39]

1.24**

[0.50, 1.99]

.05

[-.01, .10]

0.37

[-0.23, 0.97]

.01

[-.01, .03]

0.23

[-0.31, 0.77]

.00

[-.01, .02]

b

Fit

R2 = .075**
95% CI[.01,.14]

Note. A significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized regression weights.
sr2 represents the semi-partial correlation squared. LL and UL indicate the lower and upper limits of a confidence interval,
respectively.
* indicates p < .05. ** indicates p < .01.
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Table 6
Regression results using GAD-7 as the criterion

Predictor
(Intercept)
Social
Integrative
Needs
Hours
Social
Integrative
Needs
*Hours

b
10.21**

b
95% CI
[LL, UL]
[9.43, 11.00]

sr2

sr2
95% CI
[LL, UL]

0.67

[-0.25, 1.59]

.01

[-.02, .03]

0.54

[-0.09, 1.17]

.01

[-.02, .04]

0.83*

[0.16, 1.49]

.03

[-.02, .07]

Fit

R2 = .062**
95% CI[.01,.12]

Note. A significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized regression weights.
sr2 represents the semi-partial correlation squared. LL and UL indicate the lower and upper limits of a confidence interval,
respectively.
* indicates p < .05. ** indicates p < .01.
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Table 7
Regression results using PHQ-8 as the criterion

Predictor
(Intercept)
Social
Integrative
Needs
Hours
Social
Integrative
Needs
*Hours

b
10.58**

b
95% CI
[LL, UL]
[9.81, 11.34]

sr2

sr2
95% CI
[LL, UL]

0.21

[-0.69, 1.11]

.00

[-.01, .01]

0.60

[-0.01, 1.21]

.02

[-.02, .05]

0.48

[-0.17, 1.12]

.01

[-.02, .04]

Fit

R2 = .035
95% CI[.00,.09]

Note. A significant b-weight indicates the semi-partial correlation is also significant. b represents unstandardized regression weights.
sr2 represents the semi-partial correlation squared. LL and UL indicate the lower and upper limits of a confidence interval,
respectively.
* indicates p < .05. ** indicates p < .01.
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Figure 1: Hours of use as a moderator of the association between Diversion use and GAD-7 Scores
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Figure 2: Hours of use as a moderator of the association between Social Integrative Needs use and GAD-7 Scores
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